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OCCUPATIONAL DEAFNESS 
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Occupational deafness is assuming increasing im- 
portance in our everyday life. Not only does it directly 
affect the workers and employers but also it concerns 


n problems. 
Because of space limitation, it will be impossible to 


supational 
ing loss in one or both ears, or complete, aris- 
ing during the course of, or as the result of, one’s 
employment. It may occur suddenly, as the result of 
, or explosions, or grad- 
posure 


3 
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A worker's hearing can be damaged temporarily 
by 


i 


it 
i 


TH. 
is 


other segments of society. As physicians we are pri- made before and during the course of employment 
marily interested in the medical and medicolegal as- are essential to a program of conservation of hear- 
pects of the problem. As otologists we are concerned ing; they ore also essential for medicolegal purposes. 
is consulted in disputes about cases of allegedly oc- 
go into any detailed discussion. | shall therefore con- cupational deafness is on safe ground when he con- 
fine this paper to some personal recommendations fines himself to statements of demonstrated fact and 
and observations that | feel may be of interest and when he ovoids suppositions. The otolaryngologist is 
use to the practicing otolaryngologist. especially qualified to collect the facts needed to 
T conserve the hearing of workers and to prevent eco- 
nomic loss to employers from ill-founded cloims. 
one or a few exposures to intense sounds, as illustrated 
by the hearing loss resulting from blasts or explosions. 
Industrial noise deafness, on the other hand, is used 
Noise 
; Noise has been defined as unwanted sound. It is the 
the ear canal and perforations of the tympanum due igre of hearing 
to sparks and molten metal are much more common period of rest. This 
than one would gather from current literature on the temporary hearing loss is called “temporary threshold 
subject. Direct blows to the head can result in a hear- 
ing loss due to nerve damage, functional hearing tests 
revealing audiograms similar to those found in noise 
deafness.’ 
The term acoustic trauma is often used to include 
industrial noise deafness as well as the sudden hearing 
plosions, and gunfire. Davis,” , feels that the 
two conditions would better be described by separate 
terms, in order that one may logically distinguish be- 
tween them. He therefore uses the term acoustic and indefinite, the symptoms depending a great deal 
trauma to mean the immediate injury produced by upon the personal motivation of the worker. 
Go en Oe Annual Meeting of the American Medical Association, Chicago, 
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There are many factors that affect the degree and 
extent of hearing impairment found in cases of noise 
deafness.’ These are (1) intensity or loudness of the 


factors are (1) how loud the noise is (the sound-pres- 
sure level), (2) what type of noise it is (the frequency 
characteristics), (3) how long the period of exposure 
is (the duty-cycle per day and the length of total em- 
ployment), and (4) how susceptible the worker is 
(whether he has so-called tin ears or tough ears). 
The hearing loss resulting from noise deafness has 
certain characteristics that are of interest to the oto- 
laryngologist. In the early stages of noise deafness the 
pure-tone audiogram is characterized by a sharply 
localized dip in the threshold curve between 3,000 
and 4,000 cps. At this stage the subject is not aware of 


totally unaware of its existence and is apt to disregard 
it until he is quite deaf. 

The hearing loss in both ears is quite similar in 
extent and degree, and vestibular symptoms are rarely 


ganglion cells. Because of the nature of the involve- 
ment of the inner ear, recruitment restrictions with 
respect to inability to tolerate loud sounds are usually 
observed. Treatment of these cases is of no avail, and, 
therefore, every effort should be directed toward hear- 
ing conservation. 


Medicolegal Aspects of Noise Deafness 

When the otolaryngologist is called upon to examine 
and evaluate cases involving alleged loss of hearmg 
due to industrial noise, he is confronted with many 
problems. Before forming an opinion that the worker 
has a sustained hearing loss due to noise exposure, the 
otolaryngologist must be satisfied that (1) the worker 
has a nerve-type hearing loss characteristic of noise 
deafness, (2) the sound survey studies of the working 
areas reveal that the noises are of a type and of suffi- 
cient intensities to cause hearing loss, (3) there has 
been sufficient exposure time, and (4) other local and 


Too often I have heard physicians describe the re- 
sults of a worker's history and functional hearing tests, 
both of which were insufficient to permit the differ- 
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ential diagnosis of noise deafness. I have also heard 


| 


+} 


and to express the results in terms of 
ity? 5. Which of several hearing tests made by several 

at various times should be used to 
evaluate the hearing loss? 6. Are some workers more 


i 


hearing loss if the worker continues at his employ- 
ment? 8. What consideration should be given to the 
factor of age? 9. What consideration should be given 
to medical and degenerative conditions that might 
affect the hearing loss? There are also numerous legal 
questions as to the intent and interpretation of existing 


employed in noisy industry for many years in whom 

noise, (2) frequency spectrum of the noise, (3) period the hearing loss was attributed to high blood pressure, 

of exposure, (4) individual susceptibility, (5) age of infection, heart disease, diabetes, or advancing age 

worker, (6) coexisting ear disease. (7) character of sur- simply because the functional hearing tests disclosed 

roundings in which noise is produced, (8) distance a high-frequency hearing loss. The otolaryngologist is 

from source, and (9) position of each ear with respect not justified in ascribing the hearing loss to such causes, 

to sound waves. The four most important of the above completely ignoring the fact that the worker has been - 
continuously employed at a punch press, riveting ma- 
chine, or drop hammer for the past 10 or 20 years. Nor 
is he justified in attributing the deafness to occupa- 
tional origin, when the otological examination and 
functional hearing tests reveal findings consistent with 
otosclerosis, middle ear disease, and conductive deaf- 
ness. 
The otolaryngologist who appears as a medical wit- 

his loss and his only complaint may be due to tinnitus. c 

As degeneration continues, the hearing for the still 

higher frequencies is affected and gradual involvement 

of the speech zone range occurs. The development of 

the hearing loss is slow, and frequently the worker is 

normal in appearance. The pathology in cases of noise 

deafness is involvement of the inner ear, resulting m of conjecture. As a rule, the opinions of the medical 

disruption and degeneration of the hair cells of the expert, when appearing before industrial commissions, 

organ of Corti with secondary degeneration of the need be based not upon medical certainty but rather 
upon medical probability. Probability applies to that 
which is so reasonable or well evidenced that it almost 
induces belief. In other words, the testimony should be 
based upon what the expert would ordinarily expect 
to find in the usual circumstances. 
Some of the more thorny medicolegal questions 
that have arisen are as follows: 1. At what level of 
sound intensity and over what period of exposure does 
damage to hearing take place? 2. What was the status 
of the employee's hearing when he came to work for 

| the employer? 3. What tests should be used for de- 
termining the hearing ability of the worker? 4. What 
| formula should be used to evaluate these hearing tests 

susceptible to noise-induced hearing loss than others? 
7. How are we to determine the permanency of the 

medical causes for hearing loss have been ruled out by 

ing tests. 


In reviewing the medicolegal problems, it is my 
opinion that the chief cause for ¢ arises from 
the fact that there were no reliable records that could 
be used as a base line to determine the worker's hear- 
ing at the beginning of employment and during the 
course of employment. Another important contro- 
versial medicolegal development is that pertaining to 

- various methods for determining hearing loss and 


American Medical Association and the American 
of Ophthalmology and Otolaryngology rec- 


order to facilitate the accomplishment of the two fore- 
going 


noise levels are present and, if so, the amount and type 
that might be required in 
next step is to obtain a suitable room for the perform- 
ance of hearing tests. should be 
situated in an area that will permit the satisfactory 
performance of tests without interference due 
to extraneous noises. In some cases acoustical treat- 
ment of existing rooms will result in a satisfactory 
reduction of the extraneous noises. In other situations 
acoustical treatment will not bring about the desired 
result. Where this is not feasible, prefabricated acous- 
tical booths now commercially available provide a 

and supervised by the otolaryngologist so that they 
will develop skill and interest in this work. For the 


tee 
RHE 
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compensation laws concerning noise deafness. These ordinary industrial hearing conservation program, 
questions are gradually being answered by autbora- only pure-tone air-conduction audiograms need be 
tative decisions of the higher courts of the various taken, and these can be made with a simple, portable, 
states.‘ properly calibrated audiometer. 

The next phase of the hearing conservation program 
is the installation of preplacement pure-tone audio- 
metric tests of the workers. This is a must. The pre- 
placement pure-tone audiogram is a base line from 
which all subsequent studies concerning the worker's 
hearing status are made. The records that are used 
should show the audiometric and otological findings 
and pertinent items of medical and industrial history. 

for converting this hearing loss in terms of percentage All workers exposed to high-intensity noise levels 
of hearing disability. That there are differences of should have periodic checkups of their hearing. 
opinions is established by the fact that various states The results of all hearing tests are reviewed and 
evaluated, and those workers who show significant 
hearing loss at the beginning of employment or dur- 
ing the course of employment are referred to the 
otologist for examination and further hearing studies. 
determining hearing disability and a committee of This procedure results in the establishment of ac- 
eight persons was appointed to study the problem. curate records that can be used for purposes of job- 
After several years of study, this committee published 
a report on principles for evaluating hearing disabil- 
ity.” All otolaryngologists interested in the problem of 
industrial noise deafness are urged to study this report. 
Hearing Conservation Programs 
The otolaryngologist, by virtue of his special train- 
ing, interest, and daily clinical experience with hear- 
ing problems, has the qualifications that enable him 
to be a consultant in the planning and management 
of industrial hearing conservation programs. In a pre- 
vious publication * I pointed out that the three major 
objectives of such a problem are to (1) conserve the It goes without saying that the ideal hearing con- 
hearing of workers, (2) avoid unnecessary economic servation program would entail the removal of the 
, noise at its source. The extent to which these measures 
can be expected to decrease noise levels varies with 
the machines, the operations, and the physical 
The first requisite of an effective hearing conserva- 
_» tion program is a thorough sound survey of the work- dustrial engineers. In the areas where noise levels 
ing areas. Such a study is necessary to scientifically cannot be effectively reduced by means presently 
determine the frequency characteristics and intensity available, the hearing of workers can be protected by 
levels of the noise present in these areas. The informa- the use of ear plugs. Considering that any protective 
tion thus gained should indicate whether excessive device to be inserted into the ear canal is essentially 
a foreign body, it becomes obvious that the supervi- 
sion of this aspect of the hearing conservation pro- 
gram should be in the hands of medical personnel and 
that all necessary hygienic measures should be taken. 
it has been my experience that the big problem is 
gaining the acceptance and cooperation of the work- 
ers and of convincing them it is not a sign of weakness 
but only good sense to protect their hearing with ear 
protectors. 
Summary and Conclusions 

Occupational deafness is defined as hearing loss 
occurring during the course of, or as the result of, 
one’s employment. The hearing loss may occur sud- 
denly, as the result of direct traumatic injury or of 
explosions, blasts, or gunfire, or it may occur gradual- 
ly, as the result of prolonged exposure to hazardous 
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ANESTHETIC MANAGEMENT OF PATIENTS WITH RESPIRATORY DISEASE 


Nicholas M. Greene, M.D., New Haven, Conn. 


duces a bicarbonate diuresis. The resultant fall in 


plasma bicarbonate level is associated with a decrease 


From Grace-New Heaven Community Hospital and Yale University School 


in plasma pH and a lowering of abnormally high car- 
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function is to conserve and protect human hearing. : Senet 
Therefore, it behooves us to meet the challenges of te ae ef 
national deafness by active interest and p al v. Industrial 
on the 
the Section ot tho 100th Anes 


pprop preanesthet- 

ic medication is of fundamental importance in the safe 
management of patients with respiratory 

' drugs should be used in 
amounts somewhat in excess of the normal to reduce 
otherwise copious and troublesome secretions. Pre- 
anesthetic sedation should be obtained with drugs that 
not only produce a sense of mental relaxation and 
detachment but also do so without impairing ventila- 
tion. In carefully controlled studies, Lasagna and 
others * have shown that narcotics are far less satisfac- 


tient under anesthesia.‘ Site of surgery, age, sex, 
body build, and, as Dripps and Deming * so aptly dem- 
onstrated, the care and ability with which the anes- 
thesia is administered are all factors that do influence 
the development of postoperative respiratory compli- 
cations. The anesthetic itself does not. Thirdly, although 


the particular anesthetic agent used.” The 
physiological effects of anes- 
thetics on the 


Use of Ether: Ether, the most potent inhalation 
anesthetic commonly used today, can be administered 


under light ether anesthesia, its may be, and 
usually is, clinically detected alterations in the 
respiratory pattern. The of the respiratory 
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bon dioxide tensions. The exact mechanism by which thesia are followed by respiratory complications with 
acetazolamide improves alveolar ventilation remains 
incompletely defined, but the reduction in carbon di- 
oxide tension may mount to 10 to 15 mm. Hg." Al- 
though the beneficial effects of prophylactic administra- 
tion of acetazolamide remain to be quantitated, its use 
in wy with severe emphysema who can be offered 
little else appears justified. It is especially appropri- 
ate in emphysematous patients about to undergo major preexisting pulmonary infections (e. g., tuberculosis ) 
upper abdominal surgery, for these are the patients are adversely affected by anesthesia and surgery, the 
whose respiratory exchange is most altered postopera- degree to which they are influenced is not related to 
given in one dose or two divided doses for four or five 
days preoperatively. It should be replaced by ammo- _ 
nium chloride on the day before surgery, so that the with these three basic concepts in mind. They are pre- 
metabolic acidosis created by the acetazolamide may requisite to an objective and scientific approach to the 
be lessened on the day of surgery. problem. 
with a concentration of oxygen higher than can be 
: used with any other agent. Surgical anesthesia with 
muscular relaxation is maintained with 4% ether and 
96% oxygen in the inspired air. This high concentration 
of oxygen may prove advantageous in certain patients 
with severe pulmonary disease. Ether is also the only 
general anesthetic that, when given in concentrations 
adequate for moderate or light planes of surgical anes- 
thesia, does not invariably cause depression of respira- 
tory and predictable producers of euphoria than are tion to the point where respiratory acidosis supervenes. ’ 
barbiturates. For this reason alone barbiturates are Alveolar ventilation may actually be increased by 
preferable to analgesics for preanesthetic medication. ether, except in the deeper planes of anesthesia. 
Also, Eckenhoff and others * have demonstrated that Respiratory acidosis can and most certainly does 
all commonly used analgesics depress respiration when occur during the administration of ether, but it is 
given in therapeutic amounts to normal patients. De- neither as frequent nor as severe as that present with 
equal depths of anesthesia obtained with other agents. 
advantage. When and if respiratory acidosis does occur 
by higher concentrations of ether,” but during light 
anesthesia this depression is not severe enough to 
prevent completely the hyperventilation of respiratory 
acidosis. Simple and reliable objective methods of rap- 
Management During Anesthesia idly determining alveolar carbon dioxide tensions 
Choice of Anesthetic Agent and Technique.—Before under clinical conditions are not available. The ability 
consideration is given to the pharmacological and to recognize clinically and so to treat respiratory acido- 
physiological properties of anesthetics as they affect sis during moderate or light ether anesthesia is an 
patients with respiratory disease, three rather negative invaluable aid in managing patients with respiratory 
but nonetheless fundamental principles should be em- disease. 
phasized. The first principle is that none of the present- The major disadvantage of ether as a general anes- 
ly available anesthetic agents or techniques is ideal. thetic in patients with respiratory disease is that 
They all have their advantages as well as their dis- recovery may be prolonged. Prolonged recovery occurs 
advantages. For patients with respiratory disease, the most frequently after long operations, in patients with 
most satisfactory agent will be the one that provides emphysema, and after the administration of ether by 
advantages outweighing disadvantages, so that the the inexperienced. Recovery from ether anesthesia is 
over-all risk to the patient, although of necessity not not, however, accompanied by the same respiratory 
eliminated, is diminished. depression that follows recovery from equal depths 
Secondly, anesthetic agents per se have no influence of anesthesia produced by other general anesthetic 
on the incidence of postoperative respiratory compli- agents. During the period of recovery from ether anes- 
cations. For example, inguinal herniorrhaphies per- thesia there may be an increased production of mucus, 
formed with the patient under spinal or local anes- but, as already indicated, this does not add to the 


sized "* that, after discontinuation of administration of 


is willing and able to provide adequate respiratory ex- 
change at all times. The second danger is that the dura- 
tion of action of these agents may extend into the post- 


Hering-Breuer reflex.'* Longer acting muscle relaxants 
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frequency of postoperative respiratory complications if does on inactivation by metabolic these 
out. Ether is not as a general anesthetic in patients with respiratory disease. In the presence 
in the presence of respiratory disease. It has, in fact, of real or imminent obstruction to the respiratory tract, 
certain patent advantages. In asthma, ether is prefer- they are contraindicated. 
able to all other general anesthetic agents. With the Intravenously given anesthetics are usually used in 
single exception of tribromoethanol (Avertin), it is conjunction with relatively weak inhalation anesthetic 
the only agent possessing bronchodilator properties. agents such as nitrous oxide. Fink has recently empha- 
Cyclopropane as an Anesthetic: Cyclopropar ss lt 
also administered with high concentrations of oxygen. nitrous oxide, there is a temporary but significant drop 
Given in anesthetic concentrations, it produces, unlike in alveolar oxygen concentration as the nitrous oxide 
ether, depression of the respiratory center. Patients —_—_ diffuses out of the blood into the alveoli. The resultant 
breathing spontaneously under cyclopropane anesthe- anoxia may be evidenced by cyanosis even in normal 
sia will always have respiratory acidosis. Although patients. In patients with respiratory disease, this type 
this depression of the respiratory center represents a of anoxia must be guarded against, because it will be 
hyperventilation artificially performed by the anesthe- Use of Muscle Relaxant Drugs: Muscle relaxant 
tist can compensate. All patients, and especially those drugs have much to recommend them in patients 
isted or trolled during cyclopropane anesthesia. wit respiratory , their use is associatec 
inal with two distinct dangers. The first is that, when mus- 
When respiratory assistance is given, respiratory acido- 
sis does not supervene. That depression of respiration cle relaxants are given in therapeutic doses, the muscles Vo 
is not a matter of academic interest alone is attested to of respiration are impaired. This condition implies that L 
by the severe and dangerous falls in arterial pressure such drugs can be used safely only when the anesthetist 
immediately after anesthesia in patients who have had 
signs of respiratory acidosis during cyclopropane anes- 
thesia. Arterial hypertension associated with the acido- operative period. This possibility has been lessened 
sis may occur,” but hypertension may also exist in its but not eliminated by the introduction of succinyl- 
absence."° choline chloride, with its short duration of action. 
The greatest advantage of cyclopropane in patients Prolonged apnea can and does occur after the use 
with respiratory disease lies in the ready reversibility of succinylcholine chloride. It may occasionally be due 
of the anesthesia induced. If the anesthetic is properly to abnormally low plasma levels of cholinesterase, the 
administered, the patient will react immediately post- enzyme responsible for the metabolic degradation of 
operatively with minimal residual respiratory depres- succinylcholine. More frequently, prolonged apnea is 
sion. Because of its reversibility, in capable hands probably due to overventilation, resulting in abnormal- 
cyclopropane has proved eminently satisfactory in the ly low carbon dioxide levels or in depression of the 
anesthetic management of patients with respiratory EE 
disease, although the drug should not be administered such as tubocurarine chloride or laudexium ( Laudolis- 
to patients with asthma because of the possibility of sin) methylsulfate are even more apt to cause post- 
initiating bronchospasm. operative respiratory impairment, even though at , 
Anesthesia with Intravenously Given Barbiturates: subclinical levels. i 
Anesthesia induced with intravenously given barbi- Use of Conduction Anesthesia: Conduction anesthe- 
turates is associated with respiratory depression in sia, by providing ideal operating conditions with mini- 
much the same way as is cyclopropane anesthesia. The mal disturbance of respiratory function, frequently 
respiratory center becomes so insensitive to alterations represents the anesthetic method of choice in treating 
in carbon dioxide tensions during barbiturate anesthe- respiratory cripples. It also has limitations and dangers 
sia that respirations are maintained chiefly by the that under certain circumstances make its use in such 
chemoreceptors of the aortic and carotid bodies. These patients highly inadvisable. Whether conduction anes- 
receptors respond to changes in oxygen saturation, not thesia will prove the anesthetic method of choice in a 
to changes in carbon dioxide. Again, as with cyclopro- given patient depends upon three factors. The first is 
! pane, there are no reliable clinical signs during barbi- the magnitude of the surgery. Minor surgery is always 
: turate anesthesia to indicate when depression has best performed with use of local anesthesia in patients 
i progressed to respiratory acidosis. The anesthetist with respiratory disease. Local anesthesia is not neces- 
: must appreciate this lack of clinical signs and correct sarily the best for use in major surgery. Whether local 
| hypoventilation by artificial means. or, indeed, any type of conduction anesthesia is indi- 
Unlike the effects of cyclopropane, those of the so- cated for major surgery will depend on the second 
called short-acting barbiturates extend well into the factor, the site of surgery. Conduction anesthesia is 
postoperative period, causing a subtle and perhaps eminently satisfactory for patients with respiratory 
clinically unrecognizable respiratory depression. Be- disease during major surgery performed below the 
cause the action of intravenously given anesthetics is umbilicus. Spinal, epidural, or nerve-block anesthesia 
not readily and rapidly reversible,'' depending as it may then be used as indicated. 


ment in normal physiology. However, high spinal 
anesthesia is contraindicated in such patients because 


ts achieved only at the expense of profound altere- 
; peripheral 


disease, an inadvertent pneumothorax dur- 
ing the anesthesia prove disastrous. Such an 
procedure is indicated only if it is safely 


gy has developed, such persons have become progres- 
sively more rare. 

Management of Ventilation.—It is apparent from the 

discussion that one of the keys to the safe 


Adequate respiratory 
providing an airway that is completely patent at 
all times but also assuring an alveolar ventilation ade- 


oxygenation is normal, carbon dioxide accumulation 
takes place.’ 


assist or control respirations during anesthesia has not 


to a normal of 40 mm. 


aside from their expense, arise from two sources, One 
is that no matter how well tooled they are, mechanical 


personal contact with patients is lost 
machines are used. Such loss of personal contact 
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The advantages of spinal and epidural anesthesia, yee to provide normal oxygen uptake and carbon 
however, are offset in such patients if the sensory block ide excretion. Normal arterial oxygenation is rela- 
must be carried high enough to permit surgery on the tively easily obtained in modern anesthesia; normal 
upper part of the abdomen. The effects of high and low carbon dioxide excretion is not. The vast majority of 
spinal anesthesia cannot be compared. In poor risk modern anesthetic techniques either depress the res- 
cases, low spinal anesthesia is indicated because pro- piratory center or impair the normal function of the 
found anesthesia can be obtained with little derange- respiratory muscles, or both. The end-result is depres- 
Se When carbon dioxide accumulation occurs, it be- 
hepatic, renal, and cerebral circulation. In respiratory comes the responsibility of the anesthetist to augment 
cripples, respiratory efficiency is also diminished. Ad- alveolar ventilation by artificial means. As already 
ministered under modern anesthetic techniques, gen- indicated, the clinical detection of hypoventilation is 
eral anesthesia can provide the same operating condi- difficult if not at times impossible. Respiratory rate and 
tions in the upper abdomen as can spinal anesthesia, motion of the rebreathing bag or of the patient's chest 
without producing the same physiological changes. are notoriously unreliable indexes of alveolar ventila- 
The third and final factor that will determine wheth- tion. A 10% reduction in alveolar ventilation results in 
er conduction anesthesia is the method of choice is the respiratory acidosis but is clinically undetectable by 
skill and experience of the person administering the even the most experienced observer. Cyanosis is no 
anesthesia. This point is well illustrated by considering _- Suide, for it may be absent when severe acidosis is 
the use of brachial block anesthesia for surgery on the _—~Present. Cardiovascular responses such as hypertension 
upper extremities and local anesthesia for abdominal and tachycardia are altered by the anesthetic agent it- 
surgery. While brachial block is the logical choice for self. In view of the difficulty of detecting subtle yet 
procedures on the upper extremities in a patient with serious respiratory inadequacies during anesthesia even 
in normal patients, together with the frequency with 
which they occur, it should be assumed that all pa- 
tients with respiratory disease should have their respi- 
and efficiently performed by one highly skilled and rations assisted or controlled during general anesthesia. 
trained in the method. The novice should avoid such Whether respirations are assisted or controlled depends 
a technique under these conditions. 
The same principle applies to the administration of quired. 
abdominal operations can be safely and eficiently DR _____ 
performed with the patient under local anesthesia. Yet been defined. There are two general methods. One 
Any theoretical advantage of local anesthesia is imme- Consists of 
diately ted, however, if the patient experiences breathing ot using one of several cur- 
attempts are made to compensate for inadequate local ployed, each method will accomplish the desired ob- 
- anesthesia by the administration of analgesics and sed- jective of increasing alveolar ventilation. Intermittent 
atives. The use of analgesics and sedatives is especially positive pressure applied to the rebreathing bag can 
unfortunate. Such centrally acting drugs never wholly aid alveolar ventilation as well as most mechanical de- 
obtund surgical pain, but they do depress respiration. Vices designed for the same purpose. Manual methods 
If general anesthesia must be instituted to allow sur- have the disadvantage of being satisfactory only when 
gery to continue, it must be given under difficult | ¢™ployed by meticulous, physiologically oriented anes- 
tient, who was a poor risk to start with. Local anesthe- adequacy of every respiration. While a few deep 
sia for abdominal surgery must be administered only breaths may correct hypoxia, a fourfold increase in 
by those with experience, by those with full under- _*/¥colar ventilation lasting six minutes is required t 
standing of the neuroanatomy involved, and by those uce a carbon dioxide tension ——t_ 
patient and gentle by nature. As modern anesthesol- 
efficiently than a preoccupied or indolent anesthetist. 
The chief disadvantages of mechanical respirators, 
[anesthetic management of patients with respiratory 
| disease lies in maintenance of adequate respiratory occurring at a most inappropriate time, can be disas- 
trous if not recognized immediately. The other dis- 
~ 


is a matter for serious consideration in this day of 
increasingly complex anesthetic techniques. Since both 
however, when 


philosophy 
tist and the financial resources of the hospital. From 
a practical point of view, at the present time it is more 


time as the respiratory center regains its normal thresh- 
old. 


gated to the poomn Bis trained. It requires special 
instruction and meticulous attention. 
Summary 
Safe anesthesia for patients with respiratory disease 
depends upon careful evaluation of each individual 
case. The management will vary according to the type 


effects of the anesthetic agent, and the skill of the 
person administering the anesthetic. 
789 Howard Ave. (4). 
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Administration of oxygen should be employed un- 
hesitatingly. Carbon dioxide inhalation is unnecessary 
in the immediate postoperative period. Excessive car- 

ploved, the decision of which to use will usually de- bon dioxide levels are often already present, especially 
in the patient with respiratory disease. Addition of 
further carbon dioxide may make matters worse. 

Management in the Ward.—After the immediate 
important to spend time, effort, and energy emphasiz- postoperative period has passed and the patient has 
ing the necessity of adequate ventilation and how it returned to the ward, the respiratory cripple still has 
may be manually attained rather than to change anes- many dangers to overcome. Prophylactic administra- 
thetists into mechanics versed in the mechanical prob- tion of antibiotics is often indicated in these patients. 
lems and idiosyncrasies of various pumps, valves, and Repeated, thorough physical examinations of the chest 
fivwheels. It is economically certainly more feasible. should be performed, including x-rays when necessary. 

The ultimate welfare of the patient will also be in- Patchy areas of atelectasis should be treated by forced 

creased. coughing and hyperventilation, by frequent changes of 

There is only one situation in which use of certain position and by early ambulation. Larger areas of 

types of mechanical respirators has distinct advantages atelectasis are an indication for immediate broncho- 
over manually performed ventilation. That situation scopy. Because of their action as respiratory depres- 
occurs in patients with decreased cardiac output. Dur- sants, analgesics should be used sparingly and only for 
ing inspiration there normally exists a negative intra- the relief of pain, not as sedatives. After certain types 
thoracic pressure that aids in venous filling of the right of surgery, nerve blocks may be effective in relieving Vo 
side of the heart. This pressure is eliminated by meth- pain, thus avoiding the use of analgesics. If such I 
ods of artificial ventilation devoid of any negative blocks are utilized, they must be performed at frequent 
phase and consisting solely of intermittent positive intervals with relatively short-acting local anesthetics 
pressure. Patients whose cardiovascular status is pre- of known safety. At the present time no safe local 
carious may react adversely to such positive pressures anesthetics are available that will provide anesthesia 
by showing further falls in cardiac output and blood for more than a matter of hours. 

pressure.'* Since manual control of respiration elim- The performance of a tracheotomy at the conclusion 

inates negative pressures throughout the respiratory of surgery may add greatly to the safe postoperative 

cycle, a mechanical ventilator providing negative pres- recovery of selected patients with pulmonary disease. 

sure during expiration should be employed in such When the patient is unable to raise his own secretions 

patients. either because they are so profuse or because he is so 

Postoperative Management weak, a prophylactic tracheotomy may prove lifesav- 

ing. This procedure will also decrease respiratory dead 

Immediate Postoperative Period.—The immediate by uch hird half of its 
tive period is as critical for a patient with DY muuch as oF even one” 

normal 150 cc. Reducing dead space by 50 cc. in an 

respiratory disease as the operative period. The im- 

mabe ' emphysematous patient with a fixed tidal volume of 300 

portance of competent supervision in a postanesthetic 
: cc. will increase the amount of inspired air available for 
recovery room staffed by specially trained personnel denied lati bout 30% the 

t be aly ventilation by about . As important as 

decision to do a tracheotomy, however, is the quality - 
the prevention or correction of any interference with 
ene : of care devoted to the tracheotomy after it has been 
adequate respiration. Depression of the respiratory serformed. Suction through a tracheotomy must be 
center caused by analgesics given during surgery is to i “ 
, ‘ done aseptically, gently, and rapidly. If suction is not 
be counteracted by use of specific antagonists such as 
. correctly performed, hypoxia ensues, tissues are trau- 
nalorphine hydrochloride or levallorphan (p-3-hydroxy- 
: ; matized, and secretions increased.'* Special equipment 
N-allylmorhinan ) tartrate. If caused by barbiturates 
oe is necessary to deliver high concentrations of humidi- 
or inhalation anesthetics, respiratory depression must 

he for tev ventitation until each fied oxygen to a tracheotomy. Insertion of a nasal 

Mn ne : catheter through the tracheotomy tube is to be con- 
: artificial respiration. Muscle relaxant antagonists such 

as edrophonium (Tensilon) chloride are not to be 

wholly relied upon, for, although they may be tempo- 

rarily effective, their effects may wear off before nor- 

mal muscle activity returns. The fundamental danger and severity of the pulmonary pathology, the site and 

of respiratory obstruction caused by soft tissues, secre- 

tions, or vomitus must be constantly guarded against. 

: Obstruction is still one of the foremost preventable 
causes of death in the immediate postoperative period. 
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IMMUNIZATION OF INFANTS WITH LIVING ATTENUATED 
POLIOMYELITIS VIRUS 


LABORATORY INVESTIGATIONS OF ALIMENTARY INFECTION AND ANTIBODY RESPONSE IN INFANTS UNDER SIX 
MONTHS OF AGE WITH CONGENITALLY ACQUIRED ANTIBODIES 


Hilary Koprowski, M.D., Thomas W. Norton, Pearl River, N. Y., Klaus Hummeler, M.D. 
Joseph Stokes Jr.. M.D., Philadelphia, Andrew D. Hunt Jr., Flemington, N. J., Agnes Flack, M.D., Clinton, N. J. 


and 
George A. Jervis, M.D., Thiells, N. Y. 


In the course of studies conducted during the past 


quent development of active immunity. Further studies 
undertaken along similar lines indicated that immune 
serum globulin (human) administered simultaneously 
with the attenuated viruses (types 1 and 2) did not 


}. Pharmacol. & Exper. Therap. 98: 
Fink, B. R.: Diffusion Anoxia, Anesthesiology 511-519 (July) 


Vel. 162, No. 14 IMMUNIZATION OF INFANTS—KOPROWSKI ET AL 1281 
References 8. Dripps, R. D., and Dumke, P. R.: Effect of Narcotics on Balance Be- 
tween Central an‘ of Respiration, J. Pharmacol. & 
1. Bell, A. L. L.. Jr.; Smith, C. N., and Andreae, E.: Effects of Carbonic Exper. Therap. 77 : 290-300 ( ) 1943. 
Anhydrase Inhibitor “6063” (Diamox) on Respiration and Electrolyte 9. Dripps, RB. D.: Immediate Decrease in Blood Pressure Seen at Con- 
Metabolism of Patients with Respiratory Acidosis, Am. J. Med. 18: 
546 (April) 1955. S: 15-35 (Jan.) 1947. 
Mood Changes m Cyclopropane: Its Relationship to Hypercapnia, Anesthesiology 14: 226- 
Patients, and “ 237 (May) 1953. 
3. J 
piratory Hazards of Opiates and Other Narcotic Analoesics, Sore. & 
Obst. 101: 701-708 ( Dec.) 1955 
4. King, D. S.: Postoperative Pulmonary Coreptications: Part Played tw 
Anesthesia, as Shown bw 2 Years’ Study at Massachusetts General Hopital, 
Anesth. & Analg. 12: 243-248 ( Nov.-Dec.) 1935 | — 
ot 
monary Tuberculosis, J. A. M. A. 12%: 1204-1209 ( April 4) 1942. 
ee * Two types of living attenvated poliomyelitis virus 
six years, approximately 500 individuals have received were administered by mouth to 24 bottle-fed infants 
by the oral route the SM (type 1) and TN (type 2) by adding the virus preparations to the formule. 
attenuated strains of poliomyelitis virus. The largest Sixteen received the SM strain (representing type 1), 
group of recipients comprised children from 3 to 12 two received the TN strain (type 2), and six received 
years of age who had no demonstrable antibodies to both strains at different times. Ingestion of SM was 
the type of virus being administered. In one instance, followed promptly by an asymptomatic alimentory 
the TN strain was given to a 3-month-old baby who infection, demonstrated by isolating the virus from 
showed the presence of type 2 antibodies probably the feces. Repeated doses were necessary to estob- 
acquired from her mother. (No blood sample was ob- 
tained from this mother for antibody determinations. ) bry 
. : : ; by the isolation of type 2 virus from the feces. All 
“ This infant became an intestinal carrier after the oral ~eileagh 
administration of the virus and developed a high titer +e 
porent alimentary infection. it was found safe to 
of neutralizing antibodies 28 days after the feeding , , 

‘Th administer the virus to infants less than a month old. 
of virus.’ Thus, here was an example thet congenite Two infants who hod not received the virus were 
passive immunity did not interfere with multiplication placed in cribs between those of other infants corry- 
of the virus in the alimentary tract or with the subse- ing SM but did not contract the infection. The 

presence of homotypic antibodies congenitally ac- 
quired from the mother did not prevent an active 
response in infants who received an adequate 
amount of virus. 
prevent intestinal carriage of virus or have any delete- 
rious effect on the antibody response.’ These findings 
led to the present trial with infants under 6 months of Material and Methods 
age, most of whom had circulating antibodies derived Strains of Virus.—The history and properties of the 
from their mothers against the type of virus being fed. TN and SM 1) counties 
Clinical data have been presented elsewhere.” scribed fully in extensive reports published elsewhere * 
From the Viral and Rickettsial Section, Research Division, Lederle Lab- : virus-infected 
Nerton); School of Medicine, University of Pennsylvania, and Children’s culture fluid, either undiluted or as a 1:100 dilution 
Hospital (Drs. Hummeter and Stokes), Hunterdon County Medical Center saline solution, was mixed in equal parts with glycerin. 
The TN vires, in the form of 50% suspension of 
worth Village (Dr. Jervis). mouse brain and cord, was also mixed glycerin 
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Tasre 7.—Administration of Type 2 (TN) Virus to Infants at Age of Two to Five Months 


Infant 


= 


<i:2 


Antibodies Before Virus Administration Virus Administration 

No Typ i Type t Type ? Type 3 Days P.D.s0* Atter Virus Type 1 Type 2 Type 3 

1 1: 
™ NT NT 28 3 1: 6 
NT 1: 67 1: i: 4 
‘ doses so, expressed as logs to the base of 

+ after inistration of igpe 1 (8M) wirus (eee table 

dave after edministration of type 1 (8M) virus (see table 2). 

Serum up 

NT net teeted 


O@@ 
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no. 15, 19, and 


3 


ip 


if 


Eee 20. Thus, one may ucosa of children 6 t 
immunologic response to TN virus occu been found to be su 
no. 15 and 20 and probably in the ot two plaque-forming 
Determination of antibodies after a ed in a capsule.’ This 
may dispel any doubts on this point. could not be applied 
Persistence of Immunity.—Serum sam feeding in liquid f 
cured from five infants seven months . though few in num 
four months after the administration of d to exceed considera 
{table 8). With two exceptions, no. 1 les of 
same subjects also received TN (type 2 
ages shown in table 8. 
Data in the last three columns of ta 
that feeding of type 1 virus was obviously responsible 
for the persistence of a high level of homotypic anti- to prove uniformly infectious and immunogenic. 
bodies throughout the four-to-seven-month observation The seemingly higher resistance of younger infants 
period. This is fully substantiated by the fact that dur- may depend upon two factors. One could be related 
ing the same interval the type 3 antibody titers (last to a specific difference in cell physiology during the 
column, table 8) in every case except one dropped to first month of life. Thus, in a baby 30 days old or less, 
<1:2. The point is even more clearily illustrated in 
figure 3, in which the rise in type 1 antibodies of five 
infants is contrasted with the simultaneous decrease or 
lack of increase in heterotypic type 3 antibodies. 
was a 
4 and 
during 
-up of 
these infants revealed normal development. 
Comment 
The results obtained in this study have shown that a 
single administration by the oral route of attenuated fa! =) fal fa) 
poliomyelitis virus to infants less t 
will elicit alimentary infection an 
immunologic response, irrespective 
ly transferred serum antil 
was fed to 24 infants; I 
) virus alone, 2 received 4). 
6 received both viruses not be 
ill-effects attributable to the ingestion of pohomyeht plication of the virus, viz., 
ages gain in weight bleto & 
infants who were not fed virus. myelitis infection by io in —, 
Ingestion of type 1 virus was followed by prompt animals," and the relative infrequency of poliomyelitis 
establishment of alimentary infection. That tissues of . 
infections among young infants has been noted. 
an infant 10 days old are able to support growth of The second factor to be considered is the amount 
poliomyelitis virus is not surprising per se, since of congenitally acquired homotypic antibodies. The 
cases of poliomyelitis infection with virulent virus concentration of these was higher in infants at the 
have been described in infants shortly after birth age of 30 days than in older infants and children or 
after possible intrauterine infection.* A number of after administration of immune serum globulin.’ 
cases of poliomyelitis in infants less than a year old However, in studies on passive-active immunization of 
have also been reported in medical literature.’ primates, Bodian® observed that the presence of 
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eccounted for mony deaths occurring within an how 


@ The gross feto/ 
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Lil! 


Moses Grossman, M.D. 
and 
Ralph C. Benson, M.D., San Francisco 


A striking and continued reduction has occurred in 
maternal morbidity and 


FETAL MORTALITY IN CESAREAN SECTION 
mortality after cesarean sec- 


tion, as a result of medical advances in the past two 


; 


it ul 
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ssociated 
o 15.6% 
ee causes of death and i 
e been reviewed in detai 
ing 569 sections, at 
zation of cesarean section log icol Center. The 
Nevertheless, when it became apparent by such factors as 
bove did not ct transfusion, and new 
thy infant, a more cc fetal mortality has not shown corre- 
with regard to indica sponding improvement. Erythroblastosis, congenital 
an need not be remind 
other and infant for 
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), 
uently used early in this series in septic cases, was 
forgotten for a time after 1924, when briefer 


Taste 1.—Neonatal Mortality (Uncorrected) in Cesarean Section 
(from the Literature) 


Grose 
Fetal 
No. of Mortality 
Sections 


Bellevue Hospital (Studdif and Decker: 
Bull. New York Med. [Oct.! 


Chieago Lying-in (Potter and 
Adair: Am. J. Obet. Gynec. 45: 1054-1085 
city : Am. J. Obet. & 
Johns al (Manahan: Con- 
and Evtman: Am Obet. & 
Loe Angeles County al (Hibbard 
Methodist Hospit lyn (Acken: Am. 
4. Obet. & Gynec. (June! 1047)... 49 
Lying-in al, New York (Landesman: 
Am. J. ‘ont Gynec. {Mareh) 
Be Hospital, Philadelphia (Monier. 
Am. J. . & Gynee Mareh! 
sess < 1987. 1942 457 
Diddle and 
others: Am J Gynee 
of Calitornia Medical Center 
1966. 185 ae 


came to be used more for the elimination 
of a tumorous or defective uterus, or for sterilization, 
rather than for the control of intrapartum intrauterine 


1.—Cesarean sections performed at University of California Medi- 
cal 1907-1955. 


infection. The extraperitoneal cesarean section has not 
been commonly used here, because most of the pa- 
tients have been registered and followed in this clinic. 
Only a few gravidas are admitted each year to the 


any 
MORTALITY 
ow @ wt 


centae or placenta previa, especially in wok ey 
vida. However, we believe the physician can be 

clared hasty in terminating pregnancy near term for 
slight or even moderate antepartum bleeding, when 
bed rest, supportive therapy, and avoidance of need- 


less intervention the vaginal delivery of 
a larger, more mature two to three weeks later. 
Tass 2.—Type of Cesarean Section and Anesthesia (1940- 
1955, University of California Medical Center) 
Cesarean Section No 
( lassie 
Cesarean hysterectomy... 
aperit ? 
Anesthesia 
Loca! infiltrats 
Thiopental (Pentothal) sodium 
Nitrous oxide and ether 4 
Caudal 
a 


When we recall that the infant gains about 10 oz. per 
week during the last month of gestation, time becomes 
a valuable 

The correct ‘estimation of “term” in pregnancy is 
frequently inaccurate, even with a fairly reliable men- 


ee J.A.M.A., December 1, 1956 
interest. Figure 4 demonstrates the shift from the after 1944 is, in part, a reflection of the increasing 
classic to the low cervical procedure after 1924. The numbers of repeat sections done electively prior to 
P. the onset of labor, where there is a lack of develop- 
freq ment of a thinned lower uterine segment. 
all The changing aspects of obstetric philosophy, new 
concepts, modification of hospital policy and staff, as 
ee well as individual consistency of action, all play a part 
in the decision to effect or to avoid cesarean section. 
It would be impractical to speculate on each of these 
and other facets of the problem here. Suffice it to say, 
Yr 
100 
, 
5 
TOTAL CESAREAN ANT OEATHS - 70 | be 
Fig. 2.—Maternal and fetal mortality of cesarean sections performed at 
University of California Medical Center, 1907-1955. 
our cesarean section incidence of 3% (1955) indicates 
an over-all conservatism. 

Objections are seldom voiced to the decision to do 
cal techniques became the rule. Later, cesarean hys- 

TOTAL 1VERIES - 200697 
eee 
E 
200 
VOTAL CESAREAN SECTIONS - 1030 
ee strual history. The most experienced obstetician often 
obstetric service after a prolonged or neglected labor, miscalculates the maturity of the infant in utero. We 
failure of forceps delivery, or other emergency cir- have noted that clinicians overestimate, rather than 
cumstances. The increased use of the classic operation underestimate, the weight of the unborn child. Roent- 
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Of the 47 cesarean sections fatal to the infants, 14 
were elective. The cause of death in these babies is 


the erythroblastotic 
babies in commenting on table 3. The three newborn 
infants who died of atelectasis, including hyaline 
membrane disease, were all infants who were con- 
sidered to be at term, both by date and by palpation 


il 
ii 
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the perinatal mortality for each indication over the 


were considered nonviable (less than 800 gm. 
[1% Ib.]). The most common indication, by far, in this 
group was a previous section, and the mortality here 
was not a great deal higher than in the over-all 
obstretic experience for a comparable period. 
disproportion was 
than in most pub- 
lished studies from eastern teaching hospitals. This is 
related factors might 
San Francisco and 


Taste 5.—Causes of Death of Fourteen Infants Delivered 
by Elective Cesarean Section (1940-1955, University 
of California Medical Center) 


perience, it would be more fair to state that, where 
serious separation of the placenta had occurred, the 


because of toxemia and hypertensive dis- 
orders, but, in these cases, the maternal indication for 
delivery was most pressing. 


(1940-1955, University of California Medical Center) 
Gross Corrected 
Indication No. Deaths Rate, Rate, % 
Previous cesarean section....... ll 36 14 


: 


a 


perinatal mortality rates stand foremost among the 
urgent problems on the agenda of Public Health 
workers.” We would add to this: “and of obstetricians 
and pediatricians.” 

In examining the causes for the high perinatal mor- 
tality and, specifically, the reasons for no decline in 
recent years, one must focus attention particularly on 
the special groups of babies who contribute to this 
loss. Foremost among these are the premature infants, 


J.A.M.A., December 1, 1956 
wes tht in which premature bepare: 
highest mortality was that in which premature separa- 
shown in table 5. This group of babies should be tion of the normally implanted placenta necessitated 
considered critically in any series, because it generally an emergency cesarean section. The gross mortality 
excludes the serious obstetric catastrophes. Prevent- figure of 62.5% for this group is more representative 
able deaths are apt to be found here as they were in of what takes place than the corrected figure of 12.5%. 
our own series. The correction represents the eight babies who died 
Atelectasis, including hyaline membrane 
of the fetus. Cesarean section was done electively, the 
only indication being a previous section. At the time 
of delivery, all three of these babies were found to be late therapeutic abortion)... 
small; two of them died of hyaline membrane disease any dead in utero, previous cesarean 
and one of primary atelectasis. If the operative de- 
livery had been postponed for several weeks in these of the separation before they could be delivered, the 
cases, the outlook for survival of the babies would cause of death being the separation itself. In our ex- 
tree 
in Twenty Babies mortality was approximately 60%. Another group wi 
ae... (1940-1955 high fetal loss was that in which cesarean section was 
{ placenta 
dead betore section C ' 
Examination of infant perinatal and neonatal mor- 
{ placenta tality rates in the United States over the past 50 years 
discloses the fact that today most infants are lost in 
the first three days of life. Bundesen’* has stated that 
in the United States more infants now die in the first 
. three days of life than during the remaining 362 days 
of the first year. He quotes the special committee on 
==" infant mortality of the Medical Society of the County 
s Pneente of New York as stating that “The persistently high 
placenta 
pperetinn of placenta Tasre 6.—Cesarean Section Indication and Total Infant Deaths 
2.00 Corviea! Sbroid; achondropiast 
3.6m of placenta; baby dead 
Table 6 lists the indications for cesarean section and Placenta Previa 
last 16-year period for all cesarean sections performed. ea » © 
Corrections for infant mortality have been made by —proinneed antordessitary labor 
| excluding babies who were known to be dead before Premature placental separation. % 1 
the section was completed, babies who had congenital 
anomalies incompatible with life, and babies who oe 4 
| basic population differences. 


three week interval, in contrast to about 85% of the patients previously 
three to four pounds during three weeks of therapy. In addition 
, this single dosage form of medication was more convenient than tab 
to take a tablet or the unconscious avoidance of it. However, most 
of the need to take further medication. In addition, the therapeut 
of the sharp rises and declines in blood levels, and it is thus m 
. . Suppression of appetite and loss of weight after administrziion 
to the results obtained with an even greater dose of amphetam 
the amphetamine-resin complex are somewhat less than with table 
complex fulfills a need for a product which releases the drug on a 
14 hours.—S. C. Freed, M.D., J. W. Keating, B.S., and E. E. 
for Prolonged Appetite Suppression, Annals of Internal Medicine, J 
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Robert S. Knighton, M.D. 
and 
J. DeWitt Fox, M.D., Detroit 
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DIAGNOSIS AND TREATMENT OF EOSINOPHILIC GRANULOMA OF SKULL 


1294 1956 
Eosinophilic granuloma of bone should be consid- * The diagnosis of eosinophilic granuloma of bone 
ered in the differential diagnosis of lytic lesions of the was made in five cases here reported; in each 
skull. First described as a clinical entity in 1940 by there was a 
Otani and Ehrlich’ and independently by Lichten- tenderness on 
stein and Jaffe,’ eosinophilic granuloma of bone has cumscribed lyti 
been the subject of increasing interest and controversy. confirmation b 
Various authors feel that these solitary destructive le- obtained ot ¢ 
sions of the table of the skull are local evidence of a extension of 
more generalized disease process. In 1942, Green and sels was , 
Farber * studied 10 cases and concluded that lipid his- others; the intre 
tiocytosis of cholesterol tvpe (Hand-Schiiller-Chris- 
tian disease ), Letterer-Siwe's disease, and eosinophilic 
granuloma of bone were clinical expressions of the ton anil aun 
same basic disorder. Later, in 1944, Jaffe and Lich- pe dered: 2 | 
tenstein ‘ advanced a similar thought but differed on possibility 
tenderness of 
showing lytic 
artery, which explains 
Lichtenstein * lump 
atity histiocytosis X. 
that eosinophilic g 
skull, should be c 
From of the etiolc gical agent. 
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ISOLATION OF ECHO VIRUS TYPE 6 DURING OUTBREAK OF 
SEASONAL ASEPTIC MENINGITIS 
David T. Karzon, M.D., Almen L. Barron, Ph.D.. Warren Winkelstein Jr.. M.D. 
and 
Seymour Cohen, M.D., Buffalo 


1298 }.A.M.A., December 1, 1956 
The clinical syndrome termed nonps of aseptic meningitis occurred in 17 
myelitis, often referred to by the more J in 7 young adults out of 500 inhabi- 
See village in July, 1955. Seven boys were 
poliovirus as well as with the Cox: J, and all had fever, headache, signs of 
of group B. Furthermore, a variety of “er irritation, ond gastrointestinal complaints 
has recently been isolated from the hur , mild musculor weokness, ond altered 
tract, and isolations of such viruses have present in some cases. improvement 
from the stools of patients with aseptic end ofl potients were discharged well, 
These new agents, referred to as orphan 10 days, with no residual findings except 
proved to be serologically and biolog slight musculor weoknesses and minimol 
from both the poliovirus and Coxsackie Dasm. Laboratory observations included 
tain orphan viruses have been recently studies of the cerebrospinal fivid, Ve 
the ECHO viruses (enteric cytopathe 
orphans), of which 13 serotypes have be 
and characterized.’ These enteric viru: 
be widespread during the summer season 
vit! 
ve been isolated, evidence for specific 
entity been scanty. The present stuc 
outbreak during the summer of aseptic 
resembling nonparalytic poliomyelitis in a 
munity in western New York (Holland trom prepare 
the clinical syndrome in some de 3 s were admitted to the hospitel. 
of 14 agents, all identified as ECHO tedteations that of this kind 
were recovered from 7 hospitalized ind epidemics 
household associates, and 3 nonhospitaliz or isolated occurrences. 
Evidence is presented that the agent was 
related to the clinical illness. ded for a 1 of "ee 
Epidemiology dates of onsct occurred continuously 
Seven patients were admitted to the Buffalo Chil- over this period, suggesting that the disease was 
disseminated through contact rather than by a com- 
500, with a diagnosis of nonparalytic mon source. There was a marked familial aggregation 
between July 5 and July 21, 1955. Three of these of cases. The 24 cases occurred in 16 households, with 
patients were from one family, two from a second, 10 households having a single case, 4 households two 
and one each from a third and fourth. This aggrega- cases, and 2 households three cases each. The over-all 
tion of cases without paralysis, with an unusual family community attack rate was 4.8 per 100 persons, while 
concentration in a small rural community, warranted the secondary attack rate among the 67 household 
further investigation. In addition to these seven pa- contacts of the 16 patients with primary cases was 
tients, 17 nonhospitalized patients were seen by the 12 per 100 persons. 
local physician. During July, August, and September, 
communication. | hospitalized at the Children's Hospital in Buffalo 
(17 of 24) occurred in persons between the ages of 5 fever, headache, gastrointestinal complaints, and poor- 
nd the remainder were in ‘ i 
ans youn, young defined pains in the abdomen or chest or generalized 
adults. While there were twice as many males affected muscular pains. The important findings on examine- 
as females (16 males, 8 females), this may not be tion in the hospital were evidence of meningeal irti- 
significant in view of the small number of cases. The to off end, come 
the Departecat of Pediatric and the Statiey Resvarch Laboratories 
of Bullale School of Medicines and the Erle County Meakh De to 14 days, a od 
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Fever.—All seven had fever, with the dura- 3 to 10 da Prone ‘When used, 
four days. The highest recorded temperatures in the entirely symptomatic. Intravenous "administration of 
hospital varied from 100.4 to 102.6 F (38 to 39.2C). fluids was not required, and no antibiotics 
Headache.—All patients complained of severe head- The case history of one individual is ont oa in 
ache. It was the presenting complaint and detail. 
the main reason seeking a physician's advice. Six o 
of these complained of retrobulbar localization. Head- dint, 
ache was generalized in one patient 101 The 
Gastrointestinal Complaints.—All patients had symp- muscle aches and which hed tn the 
toms referrable to the gastrointestinal tract; six had —«7°"*#!_ restion, he continued working in his usual summer em- 
nausea and vomiting, and one cach had diarrhea and foundiy. The nevi day be 
' Se severe hip and leg pains, generalized weakness, 
Pain.—Ill-defined pain occurred in the epigastric or sion to the hospital 4 patient a ene a and 
periumbilical areas of the abdomen in five patients, auth. The Go 
pain in two, and generalized limb and back 
one. patient was to the Children’s Hospital simultane- 
Meningeal Irritation —On examination, all patients ously with e younger brother (case 16) suffering from a similar 
showed mild to moderate stiffness of the neck and A Seen 
back and spasm of the hamstring muscles. d 
some muscle weakness rated as “poor” to “fair” on 90 per minute ‘on 
examination by a physiotherapist at the time of dis- moderately and acutely ill. His neck and back were stifl and 
charge from the hospital, when the temperature had resistant to flexion. Moderate hamstring spasm was present. 
been normal for several days. One patient had mild 
weakness of the anterior and posterior neck muscles Taste 1.—Incidence of Major Clinical Features in 
and of the upper and lower groups of the back and een See Tae 
slight weakness of the gluteus maximus bilaterally. Cones Custer Pettents 
no muscle weakness. atrophy, or spasm persisted in tiastrointestinal «symptoms: 
any of the patients. In the acute phase, four individuals a noma See 
were found to have depressed superficial or deep ten- 
don reflexes. After seven months, the abdominal re- 
flexes remained absent in two patients. 
Pharyngeal Injection.—In three of the seven patients Acute phase 
there was injection of the soft palate that extended in ute Gem a, : 
fashion down the anterior pillars. A fourth 
small amount of white exudate on one tonsil. The 
. were absent in all quadrants. The left cremasteric 
All seven patients had abnormal cerebrospinal » Go 
33 to 231 cells per cubic millimeter were present, of seaedindiintenedt del fran within 
which 65 to 95% were lymphocytes. The total protein 96 of ond tun 
content varied from 22 to 96 mg. per 100 cc. Four pa- Lumbar puncture on admission revealed an initial pressure of 
tients had a level of 40 mg. per 100 cc. or greater. ee ee eee 
The cerebrospinal fluid glucose levels were within _ °“# pet cubic millimeter, 715 of which were lymphocytes. The 
normal range. All spinal fluid cultures were sterile on 
bacteriological examination. The peripheral blood 
showed a normal or slightly elevated white blood cell tal 
count, with a slight increase in the neutrophil series right ond of egal aa 
, ’ leg. The patient also complained of occasional back and 
| chest pains and occipital headaches, with onset dating from the 
ever present on admission to hospital su seven hospitalized patients 
rapidly in all patients. The children were usually free 
of discomfort and eating well within 24 to 48 hours. the acute phase obtained ae 
Stiffness of the neck and back and hamstring spasm 43 
cleared very quickly, with much improvement in 24 mens from the convalescent phase obtained 
discharge from the hospital to nine days later) and 
hamstring spasm, by the time of discharge ( after seven months after hospitalization. Studies were car- 
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ried out on 13 healthy household associates of the 7 
patients. Specimens were also collected from three 
patients in the community. 

Throat and rectal swabs were placed in tubes con- 
taining 2 ml. of tissue culture nutrient medium. Speci- 
mens were frozen either immediately at -20 C or 
after 24 hours’ storage in a refrigerator. Stool speci- 
mens were prepared as 10 to 20% suspensions in tissue 
culture medium. The turbid stool suspensions and the 
throat and rectal swab eluates were clarified by cen- 
trifugation. Spinal fluids were used without treat- 
ment. For virus isolation, a 0.2-ml. aliquot from each 


Tasie 2.—Recovery of Fourteen Cytopathogenic Agents 
in a Study of Aseptic Meningitis in Holland, N. Y. 
Patients - -~ Associates 
Cerebro. — A 
vamity ‘No. ‘Yr’ Trost Pull No. 
n 6 +> + 3 2 
1 + a 
? + + 2 ° 
a + + 0 
Rectal spinal 
Totals Stool Swab Throat Fluid 
7 hospitalized patients .............. N.D* o/7 
18 healthy household associates ..... 2/5 05 06 NLD. 
3 nonhospitalized patients .......... 13 ND. NLD. ND. 


No cytopathogenic agents were isolated from 
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Identification of Agents Isolated.—The results of 
the virus isolation studies are tabulated in table 2. 
A total of 14 cytopathogenic agents were isolated. 
Virus was recovered from the stools of all seven hos- 
pitalized patients and from the throat swabs of four. 
their 
spinal fluids. Two agents were recovered from stools 
of healthy household associates, while their other : 
specimens were negative. One stool agent was re- 
covered from a nonhospitalized patient. All 14 agents 
were examined in a tissue-culture neutralization test 
against prototypic poliomyelitis monkey antiserums. 

specimen was inoculated into trypsin-dispersed mon- None of the 14 agents was neutralized by a mixture 
key kidney monolayer tissue cultures ( Melnick") in of the three types of poliomyelitis antiserums. It was 
16-by-125-mm. test tubes. The cells were propagated therefore concluded that these agents were not polio- 
in a growth medium consisting of 97.5% Hanks’ bal- virus or a mixture of polioviruses. 
anced salt solution, 0.5% lactalbumin hydrolysate, and Four stool agents (no. 11, 14, 18, and 28), from 
2% calf serum, with 200 units of penicillin and 200 patients representing the four families studied, were 
meg. of streptomycin added per milliliter. At the time examined in a virus neutralization test with Coxsackie 
of inoculation, the growth medium was replaced with prototypic antiserums of those types presently known "7 
0.9 ml. of maintenance medium consisting of Earle’s to be cytopathogenic in tissue culture (types A9 and 
B1-5). None of these agents was neutralized by the 
above serums. In addition, the above four agents were 
inoculated into infant mice less than 24 hours old via 
the intraperitoneal route. There was no evidence of 
illness in the inoculated mice. In three instances, a 
second blind passage was made in infant mice with 
mouse brain-muscle suspensions; there was no ap- 
parent infection. Inoculation of the first-passage brain- 
muscle suspensions into tissue culture failed to dem- 
onstrate the presence of live virus and indicated a 
failure of the virus to survive through one passage 
in infant mice. 

Since the Holland agents were not identifiable as 
poliomyelitis or Coxsackie viruses, according to both 
serologic and animal inoculation studies, they were 
designated at this point as orphan viruses. The fol- 

UD, lowing serologic studies were undertaken to elucidate 
the antigenic relationships of the 14 agents among 
siline solution, lactalbumin hydrolysate, and calf themselves and to known ECHO virus types. Two 
| serum. Specimens were inoculated into each of three of the fecal agents (no. 14 and 18) were selected for 
tissue cultures and the tubes incubated at 36 C. the preparation of specific antiserums. Rabbits were 
Microscopic observations for the appearance of given 1 ml. of undiluted virus intravenously followed 
viral cytopathogenic effect were made daily or every by five weekly doses of 1 ml. intramuscularly. Seven 
other day. Careful examination was made for evidence to 10 days after the last dose, the rabbits were 
of cellular damage due to toxicity of the specimens. exsanguinated by cardiac puncture. The antiserums 
This was usually manifest within 24 hours. Stool thus prepared were capable of neutralizing 100 
: inoculums were generally slightly toxic, while throat TCD ,. of homologous virus in titers of 64 to 512. ( All 
and rectal swabs were essentially nontoxic. Spinal neutralization titers are expressed as reciprocals of 
. fluids were also nontoxic and in fact appeared to the 50% serum dilution end-points.) All of the 14 or- 
: have some nutritional value for the monkey kidney phan viruses were readily neutralized by either of the 
| cells. Throat swabs and spinal fluids were considered two Holland prototypic rabbit antiserums. It was 
negative at the end of a seven-to-nine-day incubation thus apparent that the 14 orphan agents isolated in the 
period unless there were changes in the kidney cells Holland study were of the same serologic type. 
suggestive of viral effect, in which case the fluids were In addition, the two Holland orphan strains were 
harvested and passaged a second time in tissue custure. examined serologically with rabbit antiserums pre- 
Stool specimens or rectal swabs were considered nega- pared against four other orphan viruses isolated from 
tive only after two passages had been completed. patients residing in other communities in western 


from Patients with Aseptic 
Antiserum 
Other isolations in Western N. Y. 


Tare 3.—Serotyping of Orphan Viruses leolated 
Aseptic Meningitis 


+ 
+ 


cerebrospinal fluid specimens from hospitalized pa- 
tients. Seven of ts bo 
serologically identical with ECHO type 6. 
Antibody Response in Patients 
Poliovirus Antibody Studies.—The serums obtained 
during the acute and convalescent stages of the disease 
from the seven patients from Holland were studied 


serum used. During the course of illness, there was no 


6 in Seven Patients with Aseptic Meningitis in Holland, N.Y. 


Pa. Day of Disease 

n 25 
n 

2 

n 5 
<2 n 
< 
the agent with clinical cases, (b) recovery of the 
agent from a parenteral site of disease (e. g., cerebro- 
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New York who had had aseptic meningitis in 1955. demonstrable rise in poliovirus neutralizing antibody 
Table 3 summarizes the results. It was found that the detected in any patient. It was concluded from the 
Holland agents were serologically related to two of virus-isolation and serologic evidence that infection 
the other four agents, one from Buffalo (no. 25) and with any one type of poliovirus had not occurred dur- 
the other from Springville, N. Y. (no. 8). The re- ing the period of illness. 
maining two orphans from Batavia (no. 801) and ECHO Virus Type 6 Antibody Studies.—Antibody 
Buffalo (no. 32) were found to be serologically alike studies on the Holland patients’ serums were carried 
but unrelated to the Holland group. For simplification, out in a tissue-culture virus-neutralization test with 
ECHO virus type 6. Twofold dilutions of serum were 
tested against 100 TCD ,, of ECHO virus type 6. Four 
tissue-culture tubes were employed per serum dilu- 
— ia tion. The 50% serum dilution end-point (Reed and 
Neutral Ho ee 2 Muench ) was determined, based on readings made 48 
(So) Globalin hours after all virus control tubes showed definitive 
+8 + cytopathogenic effect. Table 4 summarizes the results 
a obtained. The patients demonstrated rises in circulat- 
- + + ing antibody to ECHO type 6 virus in a characteristic 
so 2 + manner. During the first three days of illness there 
—<— x was little or no demonstrable antibody. Between 5 and 
| Type 4 . 12 days, circulating antibody to the virus appeared, 
© BOP. although in modest titer. Seven months after infection, 
: Hn = eet done neutralizing antibody was still present. In view of the 
eae Ce low order of neutralizing-antibody response, it was 
viruses were designated tentatively as Buffalo orphan antibody content of human gamma globulin to ECHO 
protot second serotype, repre virus type 6. Human gamma globulin was therefore 
employed in a neutralization test with one of the 
senting the two orphan agents from patients no. 901 sland 
and 32, was designated as BOP-2. H agents (no. 14) prototype 
To determine relationship to presently known ECHO virus type 6. The antibody titers were 32 
were examined in a virus neutralization test against although of low order. 
BOP-1 and BOP-2 rabbit antiserums, with 100 TCD ,. Comment 
of each virus employed. ECHO virus type 6 was speci- 
ically neutralized by BOP-1 antiserum but not by 
BOP.2 antiserum. It was concluded that the 14 orphan sional 
viruses isolated from Holland patients with aseptic Proof of such ee psa 
meningitis and their healthy family contacts, as well the iF dae of 
+” as two other orphan agents isolated from patients with Ped upon the demonstration enemenes 
table 2, no viral agents were recovered from cerebro- 
spinal fluid specimens from the séven Holland patients. 
However, during the investigation of the concurrent 
generalized outbreak of seasonal aseptic meningitis in 
western New York (July through September, 1955), 
a total of 10 orphan agents were recovered from 
sponse during the course of illness, and (d) corollary 
epidemiological evidence within a localized outbreak. 
for their circulating antibody to poliomyelitis. The The need for careful evaluation of the role of the 
antibody determinations were made by means of a orphan viruses in disease is emphasized by the fact 
metabolic inhibition test, with fourfold dilutions of that orphan viruses have already been demonstrated 
to be worldwide in distribution and highly prevalent 
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METHYLPHENIDATE (RITALIN) HYDROCHLORIDE PARENTERAL SOLUTION 


PRELIMINARY REPORT 
John T. Ferguson, M.D., Frank V.Z. Linn, M.D., John A. Sheets fr, M.D. 


Mervyn M. Mich. 

The psychoanaleptic activity, or stimulating idate hydrochloride was administered 

on the central nervous system, of orally adr pses by intravenous injection to 164 

methylphenidate (Ritalin) hydrochloride is mental patients who manifested sleep- 

we umented clinically.’ However, clinical informat symptoms of overdosage with tran- 

~~ cerning this drug in a new form, methylphenid . The conditions of only 4 of the 164 

in) parenteral solution (1%) is needed. Thi: pry to the anoleptic effects of the 

tions made c ste; the other 160 all responded to 

nous ac st ot most three injections by increase in 

rd mental patie i decrease in side-reactions. Safe and 

preliminary re ages were thus determined, and in ad- 

tion was adm found that the improved condition of 

rative, and unc 160 potients could be maintained by 

aZeC yiphenidate solution thrice daily by 

pup of 11 chronic, regressed, underac- 

were then treated with intravenous in- 

—— drug. Three injections of 10 mg. 

Jenin case to couse marked clinical im- 

provement, with increased activity, sudden aware- 

sd ness of surroundings, and other marked changes of 

bere eppecred promptly, were of limited duration, and 

ae after injections of a placebo. They 

intra in the case histories of two patients 

Pome 17 yeors of extreme inactivity in 

dramatic improvement in be- 


1 
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ae 
Tif and cytoplasmic inchusion bodies of the salivary ~ 
virus type in an enlarged renal tubular epithelial cell (case 1). pe 
ity. Subsequent blood studies showed progressive anemia, which > 
of the thrombocytes. Results of other laboratory tests included po A FS 
tal blood group incompatibilities absent. Maternal platelet count 
was 110,000 per cubic millimeter (direct), and studies for toxo- oa | fee | 
plasmosis on the infant and mother were negative. Results of 
Van den Bergh’s test were direct negative and indirect 6 mg. per rena, TAS | oe 
100 cc. on Oct. 28, 1955, the indirect being 0.2 mg. per 100 cc. E z. : | 
were regarded as normal. A urine specimen on Nov. 1, 1955, con- , etd  . 
% 
Fig. 3.—Two epithelial cells with intranuclear inclusions from urinary 
f sediment (case 2). The cells were generally sufficiently disrupted that no 
. clear examples of the cytoplasmic inclusions were found (x 1,300). 
o disease were demonstrated on several occasions (fig. 3). During 
; the three and one-half months of follow-up examinations, clinical 
: progress was satisfactory, without evidence of jaundice and 
purpura, even though there was some persistence of anemia and 
. diminished production of megakaryocytes on bone marrow 
| examination. 
| wy re: History, Etiology, and Clinical Findin 
> , ivary gland viruses are the etiological age 
cytomegalic inclusion disease and of relat 
| 5 in many species of animals. These viru 
tush uitous infectious agents whose names 
from the early recognition that their 
| a aa lesions occurred most frequently in sali 
og 0 ait The inclusions formed by the action of the 
Sa eee first confused with protozoa, but in | 
—Extramedullary hematopoiesis in interstitial tissue of kidney oy 
| Uy (x 200). Kuttner ' showed that typical lesions in 


43233 
an 
+ 
he 


| 
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used cortisone. In our surviving patient steroids were 
on recognition of the severe features and 
the knowledge that in other hemolytic diseases corti- 
sone has been helpful. The mechanism of the hemolytic 
process is not known exactly, but it seems reasonable 
to assume that, since cytomegalic inclusion disease 
is caused by a virus, abnormal antibodies might ac- 


. which is a character- 
istic feature of this disease and which was extremely 

severe in our patient. 
Exchange transfusion has been advocated but not 
inclusion 


form of therapy should be given serious consideration 
in cases diagnosed in the future. Gamma globulin has 
been recommended in the treatment of this disease, 
but we can find no rationale for its use. Antibiotics may 
be used prophylactically, with no idea of affecting the 
course of the primary disease process. 


Summary 


Of two cases of generalized neonatal cytomegalic 
inclusion disease, in one, a nonfatal case, the diagnosis 
was made clinically and confirmed by demonstration 


sone in treatment of ized cases. Exchange trans- 
fusions might be useful, but specific therapeutic agents 
are not presently available. 


Addendum 
at which time his physical examination was negative 


Hr 


val 
i aff 


FATAL AGRANULOCYTOSIS OCCURRING DURING 
PROMAZINE (SPARINE) THERAPY 


Doris J. Woodward, M.D. 
and 
James D. Solomon, M.D., Ph.D., Washington, D. C. 


raxic drugs recently introduced into clinical practice. 
It is chemically related to ch 


used in the management of patients with acute mental 
disturbances ' and at this stage is not recommended 


the first known direct evidence of toxic effects of pro- 
mazine on the bone marrow, we consider it of interest 
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of inclusions in cells in the urinary sediment; in the 
other, the clinical and pathological features were 
typical of most previously reported cases. This disease 
is an intrauterine virus infection and is characterized 
by icterus, hemolytic anemia, thrombocytopenia, and 
other manifestations. At present there appears to be 
a rationale and clinical evidence for the use of corti- 

cases. Cortisone has also been used successfully in the 

ee and his weight was 8,504.9 gm. (18 Ib. 12 oz.). 

disease. The hematological findings represent those of his physical and mental development appeared to 

a hemolytic anemia secondary to the viral infection. be normal. 

It would seem that exchange transfusion would be hen References 

ful in temporarily decreasing the circulating antibody, 1. Cole, R., and Kuttner, A. G.: Filterable Virus Present in Submaxillary 

assuming that an abnormal antibody is present. This Virus 
from Human Salivary Gland Virus (SGV) Disease, Proc. Soc. Exper. Biol. 

1955 

ono cf the sower 
phenothiazine hydrochloride, one of the newer ata- 
to report a case of fatal agranulocytosis occurring in 
a patient during administration of this drug. 
pounds containing the iazine nucleus. The 

structure of promazine is the structure of chlorpro- Report of a Case 

mazine minus the chlorine atom. Promazine has been A 57-year-cld female was admitted to the psychiatric service 

for patients with chronic conditions. Nevertheless, a over & years. 

clinical trial in such patients was planned. In March, 

1956, it was decided to give a course of promazine wan aul 

| therapy to 97 patients (50 female, 47 male), all with in ward activities. Her speech was rambling, incoherent, and at 

chronic conditions, who had been hospitalized for from 
cent. hallucinosis. patient not 

5 to 25 years. So far as is known, there has been no wed any of the oa oF bn maclitn dae 

prior to promazine therapy 

resulting from promazine therapy. In order to furnish showed a white blood cell count of 8,200 per cubic millimeter, a 

| From the Psychiatric and Medical Service, St. Elizabeths Hospital. of 42%. The total serum bilirubin level was 0.32 mg. per 100 cc., 


, 1956. The initial dosage 


Promazine therapy was started June 4 


and 


rd thd ay the 
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with direct 0.1 mg. and indirect 0.22 mg. Urinalysis (not a The patient showed increased inability to move her legs. There 
catheterized specimen) showed a specific gravity of 1.022 and were small areas of ecchymosis in both eves. A diagnosis of 
was negative for acetone, albumin, and sugar, with an occasional agranulocytosis due to drug reaction was made. 
white blood cell being seen on the microscopic examination. Medical treatment consisted of the intramuscular administra- 
of the tion of tetracycline (Achromycin), 200 mg. every four hours; 
procaine penicillin, 600,000 U.S.P. units once daily; procaine 
Improvements in Cancer Survival Rates.—The Connecticut Cancer Record Register has information 
cancer cases diagnosed trom 1935 through 1951. Follow-up information reveals that the outlook for 
some forms of cancer. Marked increases in five-year survival rates were observed f 
of the large intestine, rectum, cervix, corpus, prostate and endocrine glands. Both « 
effective utilization of available therapeutic technics apparently were factors 
| cancer patients alive five years after diagnosis. Effective use of technics has 
| in recent years. Further Increase in survival must be predicated on resea 
methods.—M. H. Griswold, M.D., S. J. Cutler, M.A., and H. Eisenberg, | 
of Medicine, June 7, 1956. 
| 
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to The changes in composition ion - 
able deficits of potassium, sodium, chloride, and wa- 
In metabolic alkalosis, the normal kidneys also tend ter." In addition to the losses of bicarbonate with 
to restore normal plasma concentrations if sufficient sodium in the stools, the extracellular bicarbonate 
sodium, potassium, chloride, and water are available. level is reduced by loss of bicarbonate with potassium 
The fundamental operation is retention of hydrogen in the stools. The cellular deficit of potassium is par- 
ions. This is accomplished, in effect, by excretion of tially replaced with extracellular sodium. Similar 
bicarbonate or organic acids with sodium and potas- changes in body composition occur in diabetic coma. 
sium. Metabolic alkalosis is usually accompanied by Organic acids are excreted with potassium as well as 
a relative or absolute excess of sodium in the body. with sodium. Although some of the reduction in 
Accordingly, the renal compensation is only likely to plasma bicarbonate is accounted for by displacement 
produce deficits of potassium. The course of events is of bicarbonate by ketone acids, a major part is usually 
well illustrated by experiments on rats given large caused by excretion of bicarbonate with sodium and 
loads of sodium bicarbonate and variable amounts of potassium. 
potassium chloride.’ Alkalosis, which developed only The importance of the changes in body composition 
when the intake of potassium was low, was always is brought out in studies of experimental alkalosis with 
accompanied by a decrease in muscle potassium and potassium deficiency in rats. The exchange of ions 
an increase in intracellular sodium. Apparently excre- between extracellular and intracellular fluids, as well 
tion of a certain amount of potassium is necessary to as by renal regulation, explains the restoration of 
preserve plasma chloride concentrations and to pre- normal acid-base equilibrium by administration of Ve 
vent alkalosis. These observations fit in well with clin- either potassium chloride or potassium bicarbonate 
ical experience, which shows that metabolic alkalosis with no external source of sodium.’ With the admin- 
is not corrected despite an abundant excretion of sodi- istration of potassium chloride, the exchange between 
um and chloride when potassium deficiency develops.* extracellular and intracellular fluids may be depicted 
The plasma bicarbonate concentration varies di- as follows: 3 KC] is added to the extracellular fluids; 
rectly with intracellular sodium and inversely with the 3 K* enter the cells in exchange for 2 Na* and 
muscle potassium level in experimental rats. Clinical 1 H*. The H*Cl1>~ reacts with NaHCO, to form 
observations fit in well with these observations if due CO*, H*O, and Na * Cl~. Consequently, bicarbonate 
attention is paid to the experimental conditions. Meta- concentration is restored without excretion of bicar- 
bolic acidosis was produced by removal of sodium bonate by the kidneys being required. With adminis- 
bicarbonate by peritoneal exchange and maintenance tration of potassium bicarbonate, the same exchange 
of rats on a diet containing abundant potassium and at the membrane takes place; 2 NaHCO, and 1 H,CO; 
chloride but no sodium. Metabolic alkalosis was pro- are formed in extracellular fluids. Bicarbonate must 
duced by peritoneal exchange of body chloride for be excreted by the kidneys in order to restore normal 
bicarbonate. The rats received a diet abundant in acid-base equilibrium. Chloride concentration rises 
sodium and potassium but no chloride. Potassium de- (despite no external source of chloride) because extra- 
ficiency was produced by injections of desoxycorti- cellular volume decreases, as indicated by a decrease 
costerone acetate in rats on a low-potassium diet with in body weight. 
an abundance of sodium chloride. Sufficient time was The foregoing description of the exchange between ~“ 
allowed in all experiments to permit renal adjustment extracellular fluids and muscle indicates that the re- 
to the experimental conditions. Deficit of chloride and verse exchange occurs during the development of 
potassium resulted in essentially the same changes in metabolic alkalosis. In other words, the muscle cells 
the muscle and serum, that is, metabolic alkalosis, in metabolic alkalosis have received an excess of 
high serum bicarbonate values, and low chloride con- hydrogen ions that is as great as the deficit of hydro- 
centrations with low muscle potassium and high intra- gen ions in extracellular fluids. The excess of hydrogen 
cellular sodium levels. Deficit of sodium bicarbonate ions probably produces little change in cell pH since 
resulted in metabolic acidosis and low intracellular protons from the hydrogen ions would form undis- 
sodium and high muscle potassium concentrations. sociated weak acids or possibly weak bases from 
Changes in the metabolic alkalosis and potassium de- amino compounds. Potassium is apparently necessary 
ficiency are frequently met in clinical medicine; how- for the renal compensation of metabolic alkalosis. This 
ever, metabolic acidosis is not often seen in patients observation is confirmed in those patients with meta- 
when an abundance of potassium is available. bolic alkalosis who fail to respond to administration of 
Protein milk produces metabolic acidosis accom- saline solution unless potassium is also available." 
panied by retentions of potassium and chloride.” Metabolic acidosis has not been studied in similar 
Muscle potassium concentration is probably high in detail; however, it is clear that large doses of sodium 
such cases. Acidifying salts may have a similar effect bicarbonate are required to restore bicarbonate con- 
if the intake of potassium is high. Usually the losses centration in metabolic acidosis, not because the defi- 
of electrolyte, which produce metabolic acidosis, result cits of sodium bicarbonate are this great in extra- 
in deficits of potassium as well as in deficits of sodium cellular fluid but because, as the result of a potassium 


i 
Lit 


Schwartz has reviewed the literature on potassium 


The mercurial diuretics alkalosis that may or 
may not be accompanied by deficits of potassium. 
sterone, cortisone and other 


and intake are largely responsible for po- 
deficiency in diarrhea. In one study, stool 
concentration of was reported to be about 


period. 

Treatment of infantile diarrhea involves the restora- 
tion of water and electrolytes as well as the restoration 
of normal stools. In a report mentioned earlier, the 

deficits were 125 gm. of water, 9 mM. of 


serum calcium concentration in rats previously de- 
pleted of potassium. Potassium alone does 
not reduce calcium concentration. It is believed that a 
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deficiency, a large of patients not fed, the potassium concentration in 
enters the cells in ex stools was about 40 mEq. per liter."” One patient with 
Since the extent of this voluminous stools containing a large quantity of so- 
in patients, the calcula dium and chloride was reported to be excreting only 
carbonate required to 6 mEq. of potassium per liter. When isotonic sodium 
has no sound physio chloride solution is placed in the colon, potassium 
of cations should be concentration rises to about 40 mEq. per liter as 
eral, acidosis accompan sodium chloride and water are absorbed.'* This finding 
? treated by replacing suggests that the loss of potassium will be high if 
trolytes by a solution watery stools remain long in the colon but low if the 
such as Hartmann’s Ringer lactate. fluids from the small intestine are rapidly passed 
through the colon. As was pointed out by Gamble," 
death from diarrhea may be considered to result 
from accumulating deficits. It can be calculated that 
serious water deficits appear first when there is no 
more bicarbonate than that contained in this solution; replacement. If water is restored, deficits of sodium 
however, 4 mM. of sodium lactate per kilogram of and chloride bevome serious after only a slightly 
body weight (25 ml. of 0.16 M) may safely be given longer period. If water, sodium, and chloride are 
in severe acidosis of this type. restored, potassium deficits are serious after a slightly 
Schwartz and Relman"’ have described persons 
with severe potassium deficiency that resulted from 
repeated use of cathartics. These patients did not de- 
velop alkalosis. The renal function was altered; hypos- 
thenuria and moderate reduction in glomerular filtra- 
tion were demonstrated. Renal function did not re- sodium chloride, and 12 mEq. of potassium per kilo- 
turn entirely to normal over a period of several gram of body weight. A postacidotic state after the 
months. The authors postulated that prolonged potas- treatment of infantile diarrhea was described by 
sium deficiency produces renal changes that are not Rapoport and associates." A decrease in serum con- 
rapidly reversed. The renal disturbances developing centration of phosphorus, potassium, and calcium was 
in some patients under prolonged Sippy treatment frequent, and failure to recover was attributed to 
may be of this type. hvpocalcemic tetany in many cases. Although | have 
observed hypocalcemia occasionally in patients re- 
in relation to the kidneys.'* The excretion of potassium covering from infantile diarrhea, this finding has been 
increases when serum concentration of this ion in- rare when potassium as well as sodium salts have 
creases. Both acidosis and alkalosis increase potassium been used. A possible explanation of the contradictory 
excretion; administration of acetazolamide leads to experiences is that in normal rats administration of 
prompt excretion of potassium. Urine with a high sodium chloride and sodium bicarbonate does not 
level of sodium usually has a high potassium level. produce hypocalcemia, but the same salts reduce 
corticosteroids, adrenotropic hormone, and activation disturbance in the regulation of extracellular calcium 
of the adrenal cortex increase urinary potassium levels. concentration develops when sodium concentration 
When oliguria develops in renal failure or when extra- is rapidly increased in the presence of potassium 
renal factors such as shock and dehydration are pres- deficiency. To the extent that hypocalcemia explains 
ent, potassium tends to be retained and toxic levels the postacidotic state, this hypothesis indicates that 
may be reached. Nevertheless, potassium excretion is tetany of this type is an iatrogenic disorder resulting 
usually well maintained in advanced renal insuffi- from the administration of too much sodium bicar- 
ciency as long as the urine volume is high. Indeed, bonate to patients deficient in potassium. Presumably, 
symptoms of potassium deficiency have resulted from early administration of potassium prevents this 
renal losses in some patients with hyposthenuric renal disturbance. 
insufficiency. The association of alkalosis and profuse watery 
The stools normally contain moderate amounts of stools in congenital alkalosis with diarrhea is a rare 
potassium. Losses of potassium in patients with infan- condition.'’ The fluid in the small intestines is normal 
tile diarrhea are as great as 17 mM. per day as com- and food is well absorbed; however, the stools contain 
pared to 2 mM. per day in healthy infants. Stool losses large volumes of water, more chloride than sodium, 
and a considerable amount of potassium. The deficit 
of chloride accompanying marked elevation of the 
serum bicarbonate concentration is explained by stool 
57 mEq. per liter in fed patients; during the recovery losses, since the urine is practically devoid of chloride. 
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when preoperational relaxation is so important. The puts out a 32-page booklet that is fine art with its 
pliysician knows that when a hospital informs his pa- gently stylized sketches of mother and child and with 
tients of the things and routine around them, and its easily understood advisory text covering suggested 
what is happening to them and why, the resulting diets and also conditions before, during, and after 
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the field of viral etiology of tumors have been accom- 
in mice. The fundamental discovery of Bitt- 
ner* in 1936, showing that a certain form of breast 
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inthe rit from healthy (at the time of trans 
mitted in the milk from healthy (at the time of trans- 
OF mission) carrier mothers to their suckling offspring, 
of modern cancer research. Fifteen years later, in 1951, 
cally strikingly similar to that occurring in humans, 
| was demonstrated * to be caused by a filterable virus. 
FREDERIC T. JUNG, M.D. The use of newborn animals proved to be essential for 
EDWARD R. PINCKNEY. M.D. successful transmission of the cell-free leukemic agent 
Le in mice. Shortly afterward it was found * that, when 
Editor for Medical Literature Abstracts . . GEORGE HALPERIN, M.D. filtered extracts prepared from leukemic mice were 
inoculated into newborn animals of certain susceptible 
kemia, whereas others developed parotid gland carci- 
results have been recently confirmed by Woolley,” at 
ETIOLOGY NCER the Sloan-Kettering Institute in New York. When, 
later, filtered extracts were prepared from parotid 
tumors, or sarcomas, and inoculated into newborn 
| GUEST EDITORIAL mice, either leukemia, or parotid tumors, and/or 
. subcutaneous sarcomas developed. Similarly, when c 
! Ludwik Gross, M.D. Graffi and co-workers * in Germany inoculated filtered | 
extracts prepared from a transplanted mouse mam- 
During the past decade the concept of viral etiology mary carcinoma into newborn mice, a high percentage 
of cancer and allied diseases has gained considerable of the injected animals developed typical generalized 
momentum. Experimental data began to accumulate leukemia. The question immediately arose whether 
pointing more and more to the possibility that many, one single virus may be able to induce leukemia, paro- 
if not all, malignant tumors may be caused by viruses. tid gland tumors, subcutaneous sarcomas, or carcino- 
Thus, a large number of malignant tumors of different = mas, or whether the leukemic extracts contained a 
morphology and in different species of animals could mixture of distinct, though possibly related, oncogenic 
be transmitted from one host to another by filtered agents. This question, which is of fundamental im- 
extracts. At this time, most of the common tumors in portance, has not yet been answered. 
chickens, such as the various forms of leukemia and In further experiments it was demonstrated’ that 
sarcoma, have been found to be transmitted by filtered carrier mice of leukemic strains, earmarked to develop 
extracts. The natural epidemiology of chicken lympho- leukemia at middle age, even though in apparent good 
matosis through the embryonated eggs has also been health when young, transmit the virus to their off- 
established.’ In some inst ances, among newly hatched spring. This transmission occurs not through the milk, 
chicks, the transmission may be air-borne. as in the case of mammary carcinoma, but directly 
The most impressive recent advances, however, in through the embryos, from one generation to another. 
Mouse leukemia, as chicken lymphomatosis, appears 
to be, therefore, an egg-borne virus disease. In more 
recent studies it has been shown that the mouse leu- 
kemia virus is a spherical particle less than 70 m 
ee in diameter, which can be visualized in an electron 
a an ecard microscope,’ and that this agent is present in various 
organs of the carrier animals, and in leukemic tumors 
and blood plasma of leukemic mice. 

In all these experiments, it was necessary to inject 
newborn mice, only a few hours old, in order to induce, 
with cell-free extracts, leukemia, parotid gland tumors, 

oe or sarcomas. It appeared, therefore, that the use of an 

animal not more than a few hours old was essential 

| : for the successful transmission of these oncogenic 

agents. When, however, Friend," at the Sloan-Ketter- 

ing Institute in New York, inoculated cell-free extracts, 

prepared from a transplanted Ehrlich ascites mouse 

carcinoma, into newborn Swiss mice, some of the in- 

oculated mice developed generalized EZ 

months later; one of these leukemias, a myelogenous 

i form, proved to be transmissible by filtered extracts 
: into adult Swiss mice. 

ble to newborn hosts only 

203-223 (Jan.) 1 mia viruses, some transmissible to 

Net Concer others to adult hosts as well. Beard * and his associates 
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—A health survey and Torr examined chromosoma! sex dif- 
lon reveals the advances that in oral smears (Brit. M. J. 2:799, 
and public health 257 persons, representing a wide range 
Health Progress in Ceylon, examined by Feulgen staining. 
the general death rate has chromatin was seen, 
, which is lower than that smears 
ant mortality rate has been halved i a sex-chromat 
71 per 1,000 live births. Materna an 
ss than a third of the figure of seven As this 
not surprising in view of the large of 25 cells 
health services in Ceylon since domi sex determination. 
it in 1948. The expenditure per 
as only three Histoplasmosis.—Prof. W. Symmers has described the first proved 
ve expanded, smosis in which infection was 
and the Brit. M. J. 2:786, 1956). Histog 
public health has d from a biopsy specimen taken 
. In 1946, there f 
per 1,000 
1947, all infected i 
sprayed with ( 
morbidity rate has 
1,000. to histoplasmin. 
Tuberculosis is a severe lymph n 
population of 8 to intrac 
, a million negative reactors were given 
Mass miniature radiography, which was heen ir nat 


4333 iif 


Vol. 162, No. 14 FOREIGN LUTTERS 1329 
the physician for whom he is deputizing are on the same medical had been married for 15 or more years. Geographical differences 
lists; (5) enabling executive councils to make arrangements for in the average size of the family are small: the rural areas have 
the treatment of a physician's patients when he is absent or dis- the largest families (average size about 2.11) and the small 
abled; and (6) increasing the fce payable to a physician for the towns the smallest (1.90). 

treatment of temporary residents at certain types of institution. 
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vy of the tumor. 
removal of all ams: 
the metastasized omentum recto 
of the tumor is such ¢ 
or toward the cardia, were 
least 5 cm. from the ti old (3%) 
organs affected by age. Half 
the course of the interv who 
do not limit subtotal or t d of 
patient is given adequate s of age. 
ce and postoperative period. who 
nistration of prote ry 
circle between protei were ca 
preparations . stomal 
of proteins and hage 
in the presence of ind during 
and folic acid ¢t 
enemia. Vit 
the prevention or of Ascites with Radioactive Gold. R. J. Ire- 
after total J. C. Ulery. Surg. Gynec. & Obst. 103:437-442 (Oct. ) 
in patients in 
lage ot tive colloidal gold ( Au"**) has been used in the treat- 
colon, have become infiltrated by the c ascites at the Ohio University Hospital since 1952. The 
a formidable intervention that only ted included 35 patients with proved ascites secondary 
survive. In addition, the prognosis is not . Three of these patients received 
freedom from relapses and metastases in p treatments. There 
ment of suprapancreatic and para-aortal age of 55 years, 
is particularly unfavorable in patients in . The type of 
al layers. of 
mary in 
Stomach in Free Perforation of nA 5. 
Baltzersen. Nord. med. 56:1 
) (Stockholm, Sweden]. 25 to 1 of 
ssion of 
dug phew seven patients in this group, four of whom are still 
gastric ulcer) from two to six months. Group 3 consists of those 
of 9 whom there was no remission or only transient re- 
h 2 of its 
hs, all oe 
a total 
OF the 
duodenal 
1.55. 
Treatment of Ac 
Replacement 
. Cosgriff and Jj. CG. 
(Oct.) 1956 [Chicago]. 
replacement and carly gastric resection 
and associates since January, 1947, in 
with massively bleeding peptic ulcer. 
on 193 patients on whom 196 operatic 
duodenal ulcer, penetrating in r 
lesion, while chronic gastric ulcer was 
Shallow ulcer associated with a brief of nc based on literature reports and on a de- 
ulcer dyspepsia was not uncommon, accor pal, surgical, and pathological data in 17 
ing for approximately 20% of the gastric lesions. In 21 patie Mayo Clinic from 1940 to 1953. The 
the site of bleeding was not satisfactorily determined at of d reports of 156 cases of symptomatic 
ation. During the series of 196 operations on 198 patients, of the epiploic appendages prompting 
patients were found to have other causes for bleeding. ( appendagitis) was present 
were 13 malignant lesions of the stomach and 4 of the < inal obstruction had been produced 
denum and pancreas. Of the 3 patients with hemorrhage fr 3, and in 34 the appendages were intra- 
esophageal varices, one had extrahepatic portal bed block, or hernial. There was primary intra-abdominal appendageal dis- 
ented ont ease in 12 of the 17 patients treated at the Mayo Clinic aad in 
when the true diagnosis became in these 22 patients, two of these the presenting picture was that of intestinal ob- 
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the remaining four patients, other di 
major symptoms or incited the pathe 
pendages. During the same period 
ity of these appendages had become 
4s intraperitoneal loose bodies. 
Pathological changes in epiploic 
acute abdominal inflammatory sync 
intra-abdominal mass or produce 
tion. They may also be a source of 7 
the sole occupant of an incarcerated 
appendages are the most frequent ca 
bodies. These may become secondarily 
abdomen and be confused with a r 
of epiploic tags with superimposed 
usually been confused clinically 
dicitis. A preoperative distinction can 
laparotomy fail to disclose the usual 
pain, epiploic appendagitis deserves 
epiploic appendage may occasionally 
rent symptoms. The treatment is sv 
eased appendage. Rarely, a divertic 
encountered within the appendage. 
Problem of Intrahepatic Cholangitis * 
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It appears that persistently abnormal spinal fluid total protein physicians before an adequate diagnosis was made. One patient 
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ct antiglobulin test for coating of the "s red 
m detected by the enzyme test, 
ficin-treated cells should sup- 
ther tests for isosensitization. 
approni- 
on patients admitted to 
might require blood ns 
that illustrate the value of 
hr’ sensitization the antiboc 
may react only in tests ag 
fail to react in the conglu ee eee 
accounts for puzzling, | 
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pecially in old or ill patients, and that the slow escape of the This sequence was strictly followed, so that the interval be- 
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vy benefits. The profession-spon« 
wide benefits on a service basis. In 
sion-sponsored plans in the United § 
s offer home and office calls by physicians as 
sicians accept a 10% reduction in fees to cover 
s. These eos cover 1,353,000 persons. Gov- 
d hospital care plans have been established in 
pvinces in which total enrollment in 1954 was 


138 =6BOOK REVIEWS J.A.M.A., December 1, 1956 


titioner in t 
mycin, 
is discussed. 
produced a c 
studied throughout the world. 


QUERIES AND MINOR NOTES 


1350 1956 

The answer here published heave bren 

ties. They do not, however, represent the 

organization unless specifically so stated im the 

municetions end quenrs on postal cards cannot 

must cuntain the writer's name and address, but 

request. 


fli 


QUERIES AND MINOR NOTES 1331 
obtained. 


13858  #$QUERIES AND MINOR NOTES J.A.M.A., December 1, 1956 


